Abstract. This paper is based on the theory of uncertainty, will choose the smallest uncertainty as the ultimate goal, and based on that to choose the optimal experimental theory and experimental program. This study can be designed to experiment, in order to screen out the most appropriate program, which play a role in guiding the theory. This article makes detailed analysis by combining with the practical case.
The Theory of Uncertainty
With regard to the measurement of uncertainty, which is composed of many components together, through the classification of these components, they can be divided into two categories: the first category components of the assessment is calculated through the statistical data to achieve; The evaluation of the second category component is achieved by empirical or other probabilistic distributions of data information, and the representation is the standard deviation. Because of the different methods of assessment, the uncertainty can be divided into two types, the uncertainty assessment method for A class is statistics, and uncertainty assessment methods for B class are other methods except for statistics. In the following, two types of uncertainty will be described in detail by the formula.
The evaluation formula of uncertainty for class A is:
In the above formula, represents the measure value of repeated measurements to i;  represents the average of the n times measurements. Where n is the number of repetitions; refers to uncertainty of Class A.
The evaluation formula of uncertainty for class B is: =△/ ②
In this formula, △ represents the instrument's limit error; refers to uncertainty of the class B. The value of is determined by the probability distribution of the error. When the normal distribution is given, the value of is 3; when it is evenly distributed, the value of is √3; when it is the triangular distribution, the value of is √6. Uncertainty of univariate measurement is:
In this formula, and the two uncertainties are independent of each other. Formula of indirect measurement of uncertainty is:
From the above formula, the final synthetic standard uncertainty formula we can get is:
The Choice of the Best Experimental Program
Through the physical experiment design, it can effectively improve the students' practical operation ability and innovation ability. According to the specific requirements of the experiment, selecting the appropriate experimental theory and experimental measurement method is the experimental design. A specific case will be combined with in the following, using uncertainty theory to select the optimal experimental program, so that the experiment can be more reasonable and feasible, but also the uncertainty can be controlled in the minimum range.
The Choice of Experimental Theory
In the course of the experiment, the measurement methods for indirect measurement object are usually very rich, but for the measurement results, it is natural to try to minimize the value of uncertainty, so the choice of experimental theory, it can be set to the same accuracy and then compare the value of the uncertainty, in this way, you can choose the most suitable experimental theory.
In the following, we will give a detailed description of the volume of the cylinder. We can denote the outer diameter of the cylinder by 1 , the inner diameter is denoted by 2 and the distance from the inner edge of the cylinder to the outer cylinder is denoted by , The height of cylinder is denoted by ℎ.
The formula for measuring the cylinder volume is:
）ℎ ⑦ 2 = （d 1 − d）dℎ ⑧ Since the measurement tool used is the same vernier caliper when measuring the values of 1 , 2 , and , the class B uncertainty should be used in the course of this experimental design, and ud 1 = ud 2 = u d . Combined with the formula to calculate, the uncertainty of 1 and 2 we can get are：
From the above two formulas we can calculate the average difference of uncertainty between the two methods, because 2 = 1 − 2 , we can draw the following formula:
By analyzing the above formula, we can know that if the value is greater than 1.5 times of d, the uncertainty obtained from using the first method is higher than the second method, that is, the results use the second method to get are more consistent with the real situation, then, the optimal measurement theory is formula⑧. If the value is less than 1.5 times of d, then the
is greater than zero. In this case, the uncertainty of the method 1 used is less than that of the method 2. In this case, the optimal measurement theory is formula⑦. If the value is equal to 1.5 times of d, is zero, in which case, the uncertainty obtained from two methods are the same, either one of them can be selected.
Selection of Measurement Scheme
After a clear understanding of the experimental theory to be used, it is necessary to select the measurement scheme, because it also plays a very important role in the whole experimental design. In the experimental design, if you want to measure the value of a certain of indirect parameter, usually first of all you need to measure several direct parameters, and ultimately to achieve the purpose of measuring the indirect parameter. The accuracy of the measurement results has a large relationship with the specific range of the measurement object. In the following an example was used to carry out specific analysis, the selected example is through the free-fall movement to measure the acceleration of gravity, mainly by measuring the scope of the object by how the uncertainty of the impact to get the minimum uncertainty, and finally get the most suitable measurement program. This example is: from top to bottom, the position of the electro-optical door is divided into E0, E1, E2, the distance between E0 and E1 is S1, the time used is t1, the distance between E0 and E2 is S2, time is t2, the value of gravity acceleration g can be obtained by the following formula.
S= 0 t+1/2gt 
In this experimental design, the uncertainty of Class B were used for all. In the measurement of the distance and time, the same measurement instrument were used, take u （t 1 ） = u （t 2 ） = u t ， u （s 1 ） = u （s 2 ） = u s ，we can get based on formula ⑫ , there are three cases: First, when s 1 and s 2 take a certain value, 0 take the minimum, that is, the value of 0 tends to zero. Therefore, when the experiment is carried out, the position of E 0 can be fixed at the place where the ball is originally dropped.
Second, when t 1 and s 1 take a certain value, value t 2 and s 2 taken is much larger, that is, try to fix E2 position at the bottom.
Thirdly, when the values of t 1 and t 2 are the most appropriate, the values of s 1 and s 2 are also optimal, and the following two formulas can be obtained by formula ⑯ : According to ⑫⑰⑱ these three formulas, we can eventually get the ratio of s 1 to s 2 is about 1 to 4.
Analysis and discussion
In the theory of uncertainty, the final measurement result is obtained by measuring the result of the most close to the true value of the object and the uncertainty of the measured value. Since the ultimate purpose of the measurement is to obtain the measured value and to determine whether the measurement is true and reliable, whether the measured results can be judged as measurement basis or not is on the basis of the uncertainty of the results. In general, when evaluating the quality of the measurement, the absolute and relative two uncertainties are used. If the final result shows that the overall uncertainty is greater than the value of the uncertainty measured by the instrument, but it is not significant, then we can assume that the measurement result can be used as a true and reliable basis because it is basically consistent with the measured value of the instrument. In the measurement, the purpose of the various methods of comparative analysis is to make the uncertainty can be smaller. In general, if the difference between the final result of the measurement and its true value is considered to be substantially uniform in the range of three times of the standard degree, we can believe the error range is consistent. This paper mainly through the minimum uncertainty to carry out experimental theory and measurement options, from the theoretical point of view, it is the further optimization to its previous experimental program, if applied properly, it can be applied to practice. The actual case combined with in the selection of experimental theory is the volume of the cylinder. By calculating it, we can see that when the specific conditions are different, it is necessary to ensure that the uncertain value can be minimized, and different methods should be applied in the calculation, That is, through its selection of the optimal experimental theory. In order to minimize the value of uncertainty, it is necessary to compare different measurement schemes and finally select the optimal measurement scheme.
Conclusion
In short, the accuracy of the measurement results are critical throughout the experiment, but it is common that more or less errors will appear in the measurement process, so how to control this error in the minimum range has become a very important issue. This paper is based on the theory of uncertainty, through the minimum uncertainty value to carry out experimental theory and program choice, has a certain theoretical significance.
